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Patent 

\ Attorney's Docket No. 024444-954 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of 
JORGEN WIMAN 



Application No. [ Not Assigned ] 
International PCT/SEOO/00262 

i.A. Date: February 10, 2000 

For: CUTTING INSERT FOR TURNING 



BOX PCT/US 



PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Prior to examination please amend the above-captioned application as 
follows. 



IN THE DESCRIPTION 

Please replace the original description (pages 1-5) with the substitute 
description attached hereto. 

Insert the abstract presented herewith on a separate sheet. 

IN THE CLAIMS 

Cancel claims 1-7 without prejudice or disclaimer and insert new claims 8-14 
as follows: 

8. (New) An indexible cutting insert having a polygonal shape and including 
an upper surface, a lower surface, and an edge surface structure interconnecting the 
upper and lower surfaces; an intersection between the edge surface structure and 
the top surface forming: a main cutting edge, a secondary cutting edge, and a 
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curved corner region disposed between the main and secondary cutting edges; the 
corner region including a radial edge and a corner edge of mutually different radii of 
curvature, wherein the radial edge and the secondary cutting edge are disposed on 
a first side of a bisector of the corner region, and the corner edge and the main 
cutting edge are located on a second side of the bisector; a radius of curvature of 
the radial edge being at least five times larger than a radius of curvature of the 
curved edge; the top surface including an edge-reinforcing land extending along the 
radial edge and the curved edge, a portion of the land extending along the radial 
edge being of smaller width than a portion of the land extending along the curved 
edge. 

9. (New) The insert according to claim 8 wherein the land further includes a 
portion extending along the secondary cutting edge and being of the same width as 
the portion of the land extending along the curved edge. 

10. (New) The insert according to claim 8 wherein the width of the land 
portion extending along the radial edge is 50-70% of the width of the land portion 
extending along the curved edge. 

1 1 . (New) The insert according to claim 8 wherein the corner region includes 
a planar inclined surface that is recessed in relation to the radial edge and the 
curved edge, the planar inclined surface including generally sine-wave-shaped edge 
portions disposed on opposite sides of the bisector and generally converging 
outwardly away from a center of the insert. 
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12. (New) The insert according to claim 1 1 wherein the planar inclined 
surface further includes a substantially straight primary edge portion extending 
substantially parallel to the radial edge and situated on the same side of the corner 
bisector as the radial edge. 

13. (New) The insert according to claim 12 wherein the planar inclined 
surface further includes a straight secondary edge portion intersected by the corner 
bisector and intersecting the primary edge portion to define an obtuse angle 
therewith. 

14. (New) The insert according to claim 13 wherein the bisector intersects 
the secondary edge portion substantially at a midpoint thereof. 
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REMARKS 



A Substitute Description is being submitted to make minor changes. 
No new matter has been introduced. 

Also enclosed is a version of the substitute description in which the 
amendments are shown with bracketing and underlining. 

Respectfully submitted, 

Burns, Doane, Swecker.# Mathis, L.L.P. 




^Alan E. Kopecki S 
Registration No. 25,813 



P.O. Box 1404 

Alexandria, Virginia 22313-1404 
(703) 836-6620 



Date: August 15, 2001 



PCT/SE00/00262 
Attorney's Docket 024444-954 



Abstract of the Disclosure 



An indexible cutting insert includes a main cutting edge, a secondary cutting 
edge, and a curved corner region disposed between the main and secondary cutting 
edges. The corner region includes a radial edge and a corner edge, which edges 
are of mutually different radii of curvature. The radial edge and the secondary 
cutting edge are disposed on a first side of a bisector of the corner region. The 
corner edge and the main cutting edge are located on a second side of the bisector. 
A radius of curvature of the radial edge is at least five times larger than a radius of 
curvature of the curved edge. 
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Attorney's Docket No. 024444-954 
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International PCT/SEOO/00262 

I.A. Date: February 10, 2000 
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BOX PCT/US 



REQUEST FOR DRAWING AMENDMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Approval is requested for amending FIG. 3 by changing the numeral "22" 
located at the left side of the figure to ~ 22' - as marked in red on the attached copy 
thereof. 

Respectfully submitted^p> 
Burns, Doane.^S^cke^&J^his, L.L.P. 

/ >^ 



By: 



^lan E. Kopecki 
Registration No. 25,813 




P.O. Box 1404 
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(703) 836-6620 



Date: August 15, 2001 
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CUTTING INSERT FOR TURNING 

Background of the Invention 

The present invention relates to an indexable insert for turning which 
cutting insert has a polygonal basic form including an upper surface, and a 
bottom surface . The top and bottom surfaces are interconnected by side 
5 surfaces, wherein at least a part of the intersection lines between the side 
surfaces and the upper surface forms at least one main cutting edge, a 
secondary cutting edge and a curved corner cutting edge therebetween. 

For copy turning nowadays, to a large extent, indexable inserts are 
used with nose point angles below 60°, wherein an ordinary value [on] of the 
10 nose point angles is 55°, which enables application of the cutting inserts 

within a broad range. On the market nowadays a number of different types 
of indexable inserts with 55° nose point angle are found, among which types 
rhomboidic, rhombic and regular triangular indexable inserts can be 
mentioned. 

1 5 In copy turning the following properties regarding feature and 

economy are desirable: 

1) Good chip control, i.e. favourable chip guidance and chip 
breaking. 

2) No movement of the cutting insert under impact of cutting forces. 
20 When copy turning inwards in certain materials or in slender work 

pieces and also in usage on unsteady machines and in internal metal 
working, low cutting forces and preferably a positive chip angle on the 
copying insert are also desirable. Simultaneously there is a demand in 
modern machines that the copy turning insert to be used will be able to give 
25 the best possible surface finish of the machined surface. Sometimes the 
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surface finish can be improved by using higher cutting speed and neutral or 
positive rake angles. 



Objects and Summary of the Invention 

It is a first purpose of the invention to achieve a new and improved 
5 indexable insert for copy turning having a new type of wiper edge in the 
corner region which enables attainment of improved surface finish of the 
machined surface. 

It is a second purpose to achieve an insert with a rake face in the 
corner area that brings about a favourable influence on the cutting force and 
10 the tool wear. 

It is a third purpose to achieve an insert that is modified such that it 
enables increased feed whilst maintaining good surface finish. 

The present inv ention relates to an indexible cutting insert having a 
polygonal shape and including an upper surface, a lower surface, and an 
15 edge surface structure interconnecting the upper and lower surfaces. An 

intersection between t he edge surface structure and the top surface forms: a 
main cutting edge, a secondary cutting edge, and a curved corner region 
disposed between the main and secondary cutting edges. The corner 
region includes a radial edge and a corner edge of mutually different radii of 
20 curvature. The radial edge and the secondary cutting edge are disposed on 
a first side of a bisector of the corner region. The corner edge and the main 
cutting edge are located on a second side of the bisector. A radius of 
curvature of the radial edge is at least five times larger than a radius of 
curvature of the curved edge. The top surface includes an edoe-reinforcing 
25 land extending along the radial edge and the curved edge. A portion of the 
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land extending along th e radial edge being of smaller width than a portion of 
the land extending along the curved edge. 

Brief Description of the Drawings 

The invention will be described in more detail in the following with 
5 reference to the enclosed drawings, wherefrom the features of the invention 
will become apparent. 

Fig. 1 is a plan view of a portion of an indexable insert according to 
the invention. 

Fig. 2 is a side view of the cutting insert in Fig. 1. 
1 0 Fig. 3 is an enlarged detailed view of the corner of an insert according 

to Figs. 1-2. 

Fig. 4 is a view showing a tool with the cutting insert of Figs. 1-3 
during copy turning inwards of a work piece. 

Fig. 5 shows a sectional view along the line V-V in Fig. I and 
1 5 Fig. 6 is a sectional view along the line VI-VI in Fig. 1 . 

Detailed Description of Preferred Embodiment of the Invention 

Figs. 1-3 show a cutting insert 10 for copying turning according to the 
invention with triangular basic form. The cutting insert is generally made of 
cemented carbide but can also be made of other ceramic materials. The 

20 insert comprises flat top and bottom surfaces 1 1 and 12, which are mutually 
parallel and which form a right angle with the edge surfaces which are 
designated 13, 14 and 15 and interconnected by curved corner portions. In 
the embodiment shown in Figs. 1-3 each of the edge surfaces [are] is 
oriented in a plane perpendicular to the [plane that includes] planes that 

25 include the flat surfaces 1 1 and 12. The insert additionally includes a 
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plurality of cutting edges 18, 19[,] which provide intersections between the 
edge surfaces 13, 14, 15 and the top surface 11. The insert can alternatively 
have positive basic shape wherein the edge surfaces intersect with the top 
surface at an acute angle. The insert has a central hole 16 for the receipt of 
5 a pin or a centre screw (not shown) for the clamping of the insert into a 
belonging tool holder 17 (Fig. 4). 

In Fig. 3 [1] the edge [surface extending towards an acute-angled 
corner are designated 13 and 14, with the embodiment shown in Fig. 1 the 
edge] 18 represents a secondary cutting edge and the edge 19 represents a 

10 main cutting edge between which there [then] is an asymmetric curved 
corner region including a radial edge 20 on one side of the bisector B 
intended to serve as a wiper edge and on opposite side of said bisector 
there is a corner edge 21 adjacent to the main cutting edge 19. It is to be 
understood that the insert must have such inclination that a clearance angle 

15 is obtained at the main [cutting edge and at the] and secondary cutting 

edges 18, 19 and at the corner region therebetween. This will enable the 
edge portion 20 to be used as an edge for inwards copying such that when 
facing at for example 90° a large cut can be taken while the length of the 
edges 18 need not be specifically great. The insert is provided at all cutting 

20 edge portions [provided] with a land 22 which extends all around the insert 
whilst oriented substantially perpendicular towards the edge surface 13, 14, 
15. 

According to the invention the radial edge 20 is provided with a [size 
of] radius that is at least five times larger than the size valid for the corner 
25 edge 21 located on the opposite side of said bisector B, said corner edge 
being a transition to the main cutting edge 19. A further characteristic 
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feature is that the main cutting edge 1 9 extends in a longitudinal direction 
such that it includes an angle of 80-135° together with radial edge 20. 

The transition between the primary radial edge 20 and the corner 
edge 21 is in the form of a secondary radial edge 23, the size of which ought 
5 to [be] have a radius less than that of the radial edge 24 that represents a 
transition between the primary radial edge 20 and the secondary cutting 
edge 18. The relation should preferably be such that the size of the radius 
of radial edge 23 is about half the size of the radius of radial edge 24 located 
next to the secondary edge 18. At the same time, a transition radial edge 25 

1 0 ought to be provided between the corner edge 21 and the main cutting edge 
1 9, the radius of which ought to be of same size as the size of the radius of 
radial edge 24 located next to the secondary edge 18. As regards the width 
of the land 22 along radial edge 20 and along the remainder of the insert, it 
has been found suitable to select the width of the portion of said land 22 that 

15 extends along radial edge 20 such that it amounts to 50-70 % of the width of 
the portion of the land 22 that extends along the corner cutting edge 21. 

A sloping surface or downwards inclined surface 26 extends from the 
inner limiting edge of each land 22 and extends into a secondary sloping 
surface 27 which is located at the corner area. This secondary sloping 

20 surface 27 extends into a planar central floor surface 28 of triangular basic 
shape [whilst] while oriented plane parallel with the bottom face 12 of the 
insert. The angle of inclination a of said sloping surface 26 ought to be in 
the [area] range of 10-30° whereas the angle of inclination of the secondary 
sloping surface 27 ought to be 0-15°. 

25 Each land 22 is planar and includes a raised land area, which in a 

direction away from the corner area extends into an inclined land area. A 
characteristic feature of the invention is that said land area 22 includes an 
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area 22' with smaller width along the radial edge 20 which then successively 
appears with larger width which is uniform both along the corner cutting 
edge 21 as well as along the entire main cutting edge 19. At the same time 
as this brings about a purposeful enforcement of the cutting edge x this 
5 simultaneously enables reducing the contact between the chips and the 
insert's surface such that the crater wear effect can be timely deferred. 

In order to furthermore improve chipbreaking and [deflecting] 
deflection of the chip obtained during turning and copying, a chip former is 
provided in the corner region. This chipformer is provided in the shape of an 

10 inclined plateau 27 that is depressed in relation to the edge portions, the 
confining side surfaces of which converge towards the corner with an 
asymmetric configuration in relation to the bisector. More specifically the 
shape is such that an essentially [sine-formed] sine wave-shaped side edge 
29 located on same side of the bisector B as the primary radial edge 20 gets 

1 5 a termination in the form of an inclined primary edge 30 . That edge 30 

[which] extends parallel with the radial edge 20 and then provides an obtuse 
angled corner 31 and then extends into a secondary edge 32 in the opposite 
direction whereby said bisector B intersects said latter edge approximately in 
the middle thereof. The last mentioned secondary edge 32 provides in its 

20 turn an obtuse angled corner 33 together with the forward termination of 
another mainly [sine-formed] sine wave-shaped side edge 34 which 
represents a side confining edge of the plateau 27. 

Thanks to the above defined radial differentiation in the corner region 
of the insert a surprisingly good surface smoothness of the machined 

25 surface has been achieved in comparison with a similar insert of constant 
corner radius, and the insert has additionally been found less sensible to 
how the setting angle is provided compared with a corresponding insert with 
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a straight wiper edge. Due to the above optimized shape of the chipformer 
in combination with the shape of said land 22 it has simultaneously been 
possible to increase the feed [with] by 20-100% whilst maintaining the profile 
depth of the generated surface. 
5 In Fig. 4 it is shown how the illustrated embodiment of the insert is 

used for copying inwards with the insert clamped into [a belonging] an 
associated toolholder 17 whereby the direction of machining is designated P 
on the workpiece A. 

In order to achieve optimized chip control the radii of the various 
10 radial edges should lie in the following intervals: 

20: 5-30 mm, preferably 10-20 mm 

21 : 0.2-3.2 mm, preferably 0.4-1 .6 mm 

23: 0.2-1 .6 mm, preferably 0.4-1 .2 mm 

24: 0.6-2.4 mm, preferably 0.8-1 .6 mm 
15 25:1 .6-30 mm, preferably 5-20 mm 
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Cutting insert for turning 

The present invention relates to an indexable insert for turning which cutting insert has a 
polygonal basic form including an upper surface, and a bottom surface interconnected 
5 by side surfaces, wherein at least a part of the intersection lines between the side 

surfaces and the upper surface forms at least one main cutting edge, a secondary cutting 
edge and a curved corner cutting edge therebetween. 

For copy turning nowadays, to a large extent, indexable inserts are used with nose point 
10 angles below 60°, wherein an ordinary value on the nose point angles is 55°, which 

enables application of the cutting inserts within a broad range. On the market nowadays 
a number of different types of indexable inserts with 55° nose point angle are found, 
among which types rhomboidic, rhombic and regular triangular indexable inserts can be 
mentioned. 

15 

In copy turning the following properties regarding feature and economy are desirable: 

1) Good chip control, i.e. favourable chip guidance and chip breaking. 

2) No movement of the cutting insert under impact of cutting forces. 

20 

When copy turning inwards in certain materials or in slender work pieces and also in 
usage on unsteady machines and in internal metal working, low cutting forces and 
preferably a positive chip angle on the copying insert are also desirable. Simultaneously 
there is a demand in modern machines that the copy turning insert to be used will be 
25 able to give the best possible surface finish of the machined surface. Sometimes surface 
finish can be improved by using higher cutting speed and neutral or positive rake 
angles. 

It is a first purpose of the invention to achieve a new and improved indexable insert for 
30 copy turning having a new type of wiper edge in the corner region which enables 
attainment of improved surface finish of the machined surface. 
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It is a second purpose to achieve an insert with a rake face in the corner area that brings 
about a favourable influence on the cutting force and the tool wear. 

It is a third purpose to achieve an insert that is modified such that it enables increased 
5 feed whilst maintaining good surface finish. 

The invention will be described in more detail in the following with reference to the 
enclosed drawings, wherefrom the features of the invention will become apparent. 

1 0 Fig. 1 is a plan view of a portion of an indexable insert according to the invention. 
Fig. 2 is a side view of the cutting insert in Fig. 1. 

Fig. 3 is an enlarged detailed view of the corner of an insert according to Figs. 1-2. 
Fig. 4 is a view showing a tool with the cutting insert of Figs. 1-3 during copy turning 
inwards of a work piece. 
15 Fig. 5 shows a sectional view along the line V-V in Fig. 1 and 
Fig. 6 is a sectional view along the line VI- VI in Fig. 1. 

Figs. 1-3 show a cutting insert 10 for copying turning according to the invention with 
triangular basic form. The cutting insert is generally made of cemented carbide but can 
also be made of other ceramic materials. The insert comprises flat top and bottom 
surfaces 1 1 and 12, which are mutually parallel and which form a right angle with the 
edge surfaces which are designated 13, 14 and 15 and interconnected by curved corner 
portions. In the embodiment shown in Figs. 1-3 the edge surfaces are oriented in a plane 
perpendicular to the plane that includes flat surfaces 1 1 and 12. The insert additionally 
includes a plurality of cutting edges 18, 19 which, provide intersections between the 
edge surfaces 13, 14, 15 and the top surface 1 1. The insert can alternatively have 
positive basic shape wherein the edge surfaces intersect with the top surface at an acute 
angle. The insert has a central hole 16 for the receipt of a pin or a centre screw (not 
shown) for the clamping of the insert into a belonging tool holder 17 (Fig. 4). 

In Fig. 1 the edge surfaces extending towards an acute angled corner are designated 13 
and 14, with the embodiment shown in Fig. 1 the edge 1 8 represents a secondary cutting 
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edge and the edge 1 9 represents a main cutting edge between which then is an 
asymmetric curved corner region including a radial edge 20 on one side of the bisector 
B intended to serve as a wiper edge and on opposite side of said bisector there is a 
corner edge 21 adjacent to the main cutting edge 19. It is to be understood that the insert 
5 must have such inclination that a clearance angle is obtained at the main cutting edge 
and at the secondary cutting edges 18, 19 and at the corner region therebetween. This 
will enable the edge portion 20 to be used as an edge for inwards copying such that 
when facing at for example 90° a large cut can be taken while the length of the edges 18 
need not be specifically great. The insert is at all cutting edge portions provided with a 
10 land 22 which extends all around the insert whilst oriented substantially perpendicular 
towards the edge surface 13, 14, 15. 

According to the invention the radial edge 20 is provided with a size of radius that is at 
least five times larger than the size valid for the corner edge 21 located on the opposite 
1 5 side of said bisector B, said corner edge being a transition to the main cutting edge 1 9. 
A further characteristic feature is that the main cutting edge 19 extends in a longitudinal 
direction such that it includes an angle of 80-135° together with radial edge 20. 

The transition between the primary radial edge 20 and the corner edge 21 is in the form 
20 of a secondary radial edge 23, the size of which ought to be less than the radial edge 24 
that represents a transition between the primary radial edge 20 and the secondary cutting 
edge 18. The relation should preferably be such that the size of radius of radial edge 23 
is about half the size of radial edge 24 located next to the secondary edge 18. At same 
time a transition radial edge 25 ought to be provided between the corner edge 21 and the 
25 main cutting edge 19, the radius of which ought to be of same size as the size of the 

radius of radial edge 24 located next to the secondary edge 18. As regards the width of 
the land 22 along radial edge 20 and along the remainder of the insert it has been found 
suitable to select the width of said land 22 along radial edge 20 such that it amounts to 
50-70 % of the width of the land 22 along the corner cutting edge 21 . 

30 

A sloping surface or downwards inclined surface 26 extends from the inner limiting 
edge of each land 22 and extends into a secondary sloping surface 27 which is located at 



WO 00/47405 



PCT/SE00/00262 



4 

the corner area. This secondary sloping surface 27 extends into a planar central floor 
surface 28 of triangular basic shape whilst plane parallel with the bottom face 12 of the 
insert. The angle of inclination a of said sloping surface 26 ought to be in the area 
10-30° whereas the angle of inclination of the secondary sloping surface 27 ought to be 
5 0-15°. 

Each land 22 is planar and includes a raised land area, which in a direction away from 
the corner area extends into an inclined land area. A characteristic feature of the 
invention is that said land area 22 includes an area 22' with smaller width along the 
10 radial edge 20 which then successively appears with larger width which is uniform both 
along the corner cutting edge 21 as well as along the entire main cutting edge 19. At the 
same time as this brings about a purposeful enforcement of the cutting edge this 
simultaneously enables reducing the contact between the chips and the insert's surface 
such that the crater wear effect can be timely deferred. 

In order to furthermore improve chipbreaking and deflecting the chip obtained during 
turning and copying a chip former is provided in the corner region. This chipformer is 
provided in the shape of an inclined plateau 27 that is depressed in relation to the edge 
portions, the confining side surfaces of which converge towards the corner with an 
asymmetric configuration in relation to the bisector. More specifically the shape is such 
that an essentially sine-formed side edge 29 located on same side of the bisector B as 
the primary radial edge 20 gets a termination in the form of an inclined primary edge 30 
which extends parallel with radial edge 20 and then provides an obtuse angled corner 31 
and then extends into a secondary edge 32 in opposite direction whereby said bisector B 
intersects said latter edge approximately in the middle thereof. The last mentioned 
secondary edge 32 provides in its turn an obtuse angled corner 33 together with the 
forward termination of another mainly sine- formed side edge 34 which represents a side 
confining edge of the plateau 27. 

Thanks to the above defined radial differentiation in the corner region of the insert a 
surprisingly good surface smoothness of the machined surface has been achieved in 
comparison with a similar insert of constant corner radius, and the insert has 
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additionally been found less sensible to how the setting angle is provided compared 
with a corresponding insert with a straight wiper edge. Due to the above optimized 
shape of the chipformer in combination with the shape of said land 22 it has 
simultaneously been possible to increase the feed with 20-100 % whilst maintaining the 
5 profile depth of the generated surface. 

In Fig. 4 it is shown how the illustrated embodiment of the insert is used for copying 
inwards with the insert clamped into a belonging toolholder 17 whereby the direction of 
machining is designated P on the workpiece A. 

10 

In order to achieve optimized chip control the radii of the various radial edges should lie 
in the following intervals: 



20: 5-30 mm, preferably 1 0-20 mm 

15 21: 0.2-3 .2 mm, preferably 0.4- 1 .6 mm 

23: 0.2-1.6 mm, preferably 0.4-1.2 mm 

24: 0.6-2.4 mm, preferably 0.8-1.6 mm 

25: 1.6-30 mm, preferably 5-20 mm 
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Claims 

1 . An indexable cutting insert for turning having generally polygonal shape, including 
an upper surface (1 1) and a bottom surface "(12) and these interconnecting edge surfaces 
(13, 14, 15) at least apart of the intersecting lines between the edge surfaces and the 
upper surface forming at least a main cutting edge (19), a secondary cutting edge (18) 
and a curved corner region therebetween which is asymmetric and divided into a 
plurality of circular segments which at the intersection line with the upper surface form 
edge portions wherein immediately adjacent ones of the circular segments being of 
mutually different radii, a secondary cutting edge (1 8) extends adjacent to a radial edge 
" (20) which is located on same side of the bisector as the main cutting edge and appears 
with a radius of curvature, the size of said radius being at least 5 times larger than the 
corner edge (21) located on opposite side of the bisector and which provides a transition 
to the main cutting edge (19), characterized in, that 

a) the insert is in the shape of a regular polygon-shaped body, 

b) that the transition surface between the cutting edges (17, 1 8) and the top surface (11) 
is in the shape of an edge reinforcing land (22) of such shape that the width of the land 
portion (22') along the secondary cutting edge (20) on one side of the bisector (B) is 
smaller than the width of the land (22) along the curved corner cutting edge (21) located 
on opposite side of the bisector (B). 

2. Indexable insert according to claim 1, characterized in, that the width of 
the edge reinforcing land (22) is the same along the curved corner cutting edge (21) as 
well as along the straight secondary cutting edge (18). 

3 . Indexable insert according to any of the claims 1-2, characterized in, that 
the width of the land (22) along the secondary cutting edge (20) constitutes 50-70 % of 
the width of the land along the corner cutting edge (21). 
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4. Indexable insert according to any of the claims 1-3, characterized in, that 
the insert in the comer region at a certain distance from the land (22) appears with a 
planar inclined surface (27) that is depressed in relation to the edges whilst being 
confined by sine-formed side confining edges (29, 34) which converge outwards 
towards the cutting corner. 

5. Indexable insert according to claim 4, characterized in, that the sine- 
formed side limiting edge (29) on one side of the bisector (B) extends into a mainly 
straight primary edge (30) which entirely is located on one side of the bisector (B) 
parallel with the extension of the radial edge (20). 

6. Indexable insert according to claims 4 or 5, characterized in, that the 
straight edge (30) extends via an obtuse angled corner (31) into another straight edge 
(32) which is intersected by the bisector (B). 

7. Indexable insert according to claim 6, characterized in, that the bisector 
(B) is intersecting the straight secondary edge (32) mainly in the middle thereof. 
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CUTTING INSERT FOR TURNING 

Background of the Invention 

0001] The present invention relates to an indexable insert for turning 
which cutting insert has a polygonal basic form including an upper surface, 
and a bottom surface. The top and bottom surfaces are interconnected by 
side surfaces, wherein at least a part of the intersection lines between the 
side surfaces and the upper surface forms at least one main cutting edge, a 
secondary cutting edge and a curved corner cutting edge therebetween. 
0002] For copy turning nowadays, to a large extent, indexable inserts are 
used with nose point angles below 60°, wherein an ordinary value of the 
nose point angles is 55°, which enables application of the cutting inserts 
within a broad range. On the market nowadays a number of different types 
of indexable inserts with 55° nose point angle are found, among which types 
rhomboidic, rhombic and regular triangular indexable inserts can be 
mentioned. 

0003] In copy turning the following properties regarding feature and 
economy are desirable: 

0004] 1) Good chip control, i.e. favourable chip guidance and chip 
breaking. 

0005] 2) No movement of the cutting insert under impact of cutting 
forces. 

0006] When copy turning inwards in certain materials or in slender work 
pieces and also in usage on unsteady machines and in internal metal 
working, low cutting forces and preferably a positive chip angle on the 
copying insert are also desirable. Simultaneously there is a demand in 
modern machines that the copy turning insert to be used will be able to give 
the best possible surface finish of the machined surface. Sometimes the 
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surface finish can be improved by using higher cutting speed and neutral or 

positive rake angles. 

Objects and Summary of the Invention 

0007] It is a first purpose of the invention to achieve a new and improved 
indexable insert for copy turning having a new type of wiper edge in the 
corner region which enables attainment of improved surface finish of the 
machined surface. 

0008] It is a second purpose to achieve an insert with a rake face in the 
corner area that brings about a favourable influence on the cutting force and 
the tool wear. 

0009] It is a third purpose to achieve an insert that is modified such that it 
enables increased feed whilst maintaining good surface finish. 
0010] The present invention relates to an indexible cutting insert having a 
polygonal shape and including an upper surface, a lower surface, and an 
edge surface structure interconnecting the upper and lower surfaces. An 
intersection between the edge surface structure and the top surface forms: a 
main cutting edge, a secondary cutting edge, and a curved corner region 
disposed between the main and secondary cutting edges. The corner 
region includes a radial edge and a corner edge of mutually different radii of 
curvature. The radial edge and the secondary cutting edge are disposed on 
a first side of a bisector of the corner region. The corner edge and the main 
cutting edge are located on a second side of the bisector. A radius of 
curvature of the radial edge is at least five times larger than a radius of 
curvature of the curved edge. The top surface includes an edge-reinforcing 
land extending along the radial edge and the curved edge. A portion of the 
land extending along the radial edge being of smaller width than a portion of 
the land extending along the curved edge. 
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Brief Description of the Drawings 

0011] The invention will be described in more detail in the following with 
reference to the enclosed drawings, wherefrom the features of the invention 
will become apparent. 

001 2] Fig. 1 is a plan view of a portion of an indexable insert according to 
the invention. 

001 3] Fig. 2 is a side view of the cutting insert in Fig. 1 . 

0014] Fig. 3 is an enlarged detailed view of the corner of an insert 

according to Figs. 1-2. 

0015] Fig. 4 is a view showing a tool with the cutting insert of Figs. 1-3 
during copy turning inwards of a work piece. 

0016] Fig. 5 shows a sectional view along the line V-V in Fig. land 
0017] Fig. 6 is a sectional view along the line VI-VI in Fig. 1 . 

Detailed Description of Preferred Embodiment of the Invention 
0018] Figs. 1-3 show a cutting insert 10 for copying turning according to 
the invention with triangular basic form. The cutting insert is generally made 
of cemented carbide but can also be made of other ceramic materials. The 
insert comprises flat top and bottom surfaces 1 1 and 12, which are mutually 
parallel and which form a right angle with the edge surfaces which are 
designated 13, 14 and 15 and interconnected by curved corner portions. In 
the embodiment shown in Figs. 1-3 each of the edge surfaces is oriented in 
a plane perpendicular to the planes that include the flat surfaces 1 1 and 12. 
The insert additionally includes a plurality of cutting edges 18, 19 which 
provide intersections between the edge surfaces 13, 14, 15 and the top 
surface 1 1 . The insert can alternatively have positive basic shape wherein 
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the edge surfaces intersect with the top surface at an acute angle. The 
insert has a central hole 16 for the receipt of a pin or a centre screw (not 
shown) for the clamping of the insert into a belonging tool holder 17 (Fig. 4). 
0019] In Fig. 3 the edge 18 represents a secondary cutting edge and the 
edge 19 represents a main cutting edge between which there is an 
asymmetric curved corner region including a radial edge 20 on one side of 
the bisector B intended to serve as a wiper edge and on opposite side of 
said bisector there is a corner edge 21 adjacent to the main cutting edge 19. 
It is to be understood that the insert must have such inclination that a 
clearance angle is obtained at the main and secondary cutting edges 18, 19 
and at the corner region therebetween. This will enable the edge portion 20 
to be used as an edge for inwards copying such that when facing at for 
example 90° a large cut can be taken while the length of the edges 18 need 
not be specifically great. The insert is provided at all cutting edge portions 
with a land 22 which extends all around the insert whilst oriented 
substantially perpendicular towards the edge surface 13, 14, 15. 
0020] According to the invention the radial edge 20 is provided with a 
radius that is at least five times larger than the size valid for the corner edge 
21 located on the opposite side of said bisector B, said corner edge being a 
transition to the main cutting edge 19. A further characteristic feature is that 
the main cutting edge 19 extends in a longitudinal direction such that it 
includes an angle of 80-135° together with radial edge 20. 
0021] The transition between the primary radial edge 20 and the corner 
edge 21 is in the form of a secondary radial edge 23, the size of which ought 
to have a radius less than that of the radial edge 24 that represents a 
transition between the primary radial edge 20 and the secondary cutting 
edge 18. The relation should preferably be such that the size of the radius 
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of radial edge 23 is about half the size of the radius of radial edge 24 located 
next to the secondary edge 18. At the same time, a transition radial edge 25 
ought to be provided between the corner edge 21 and the main cutting edge 
19, the radius of which ought to be of same size as the size of the radius of 
radial edge 24 located next to the secondary edge 18. As regards the width 
of the land 22 along radial edge 20 and along the remainder of the insert, it 
has been found suitable to select the width of the portion of said land 22 that 
extends along radial edge 20 such that it amounts to 50-70 % of the width of 
the portion of the land 22 that extends along the corner cutting edge 21. 
0022] A sloping surface or downwards inclined surface 26 extends from 
the inner limiting edge of each land 22 and extends into a secondary sloping 
surface 27 which is located at the corner area. This secondary sloping 
surface 27 extends into a planar central floor surface 28 of triangular basic 
shape while oriented plane parallel with the bottom face 12 of the insert. 
The angle of inclination a of said sloping surface 26 ought to be in the range 
of 10-30° whereas the angle of inclination of the secondary sloping surface 
27 ought to be 0-15°. 

0023] Each land 22 is planar and includes a raised land area, which in a 
direction away from the corner area extends into an inclined land area. A 
characteristic feature of the invention is that said land area 22 includes an 
area 22' with smaller width along the radial edge 20 which then successively 
appears with larger width which is uniform both along the corner cutting 
edge 21 as well as along the entire main cutting edge 19. At the same time 
as this brings about a purposeful enforcement of the cutting edge, this 
simultaneously enables reducing the contact between the chips and the 
insert's surface such that the crater wear effect can be timely deferred. 
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0024] in order to furthermore improve chipbreaking and deflection of the 
chip obtained during turning and copying, a chip former is provided in the 
corner region. This chipformer is provided in the shape of an inclined 
plateau 27 that is depressed in relation to the edge portions, the confining 
side surfaces of which converge towards the corner with an asymmetric 
configuration in relation to the bisector. More specifically the shape is such 
that an essentially sine wave-shaped side edge 29 located on same side of 
the bisector B as the primary radial edge 20 gets a termination in the form of 
an inclined primary edge 30. That edge 30 extends parallel with the radial 
edge 20 and then provides an obtuse angled corner 31 and then extends 
into a secondary edge 32 in the opposite direction whereby said bisector B 
intersects said latter edge approximately in the middle thereof. The last 
mentioned secondary edge 32 provides in its turn an obtuse angled corner 
33 together with the forward termination of another mainly sine wave- 
shaped side edge 34 which represents a side confining edge of the plateau 
27. 

0025] Thanks to the above defined radial differentiation in the corner 
region of the insert a surprisingly good surface smoothness of the machined 
surface has been achieved in comparison with a similar insert of constant 
corner radius, and the insert has additionally been found less sensible to 
how the setting angle is provided compared with a corresponding insert with 
a straight wiper edge. Due to the above optimized shape of the chipformer 
in combination with the shape of said land 22 it has simultaneously been 
possible to increase the feed by 20-100% whilst maintaining the profile 
depth of the generated surface. 

0026] In Fig. 4 it is shown how the illustrated embodiment of the insert is 
used for copying inwards with the insert clamped into an associated 
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toolholder 17 whereby the direction of machining is designated P on the 
workpiece A. 

0027] In order to achieve optimized chip control the radii of the various 
radial edges should lie in the following intervals: 
0028] 20: 5-30 mm, preferably 10-20 mm 

21 : 0.2-3.2 mm, preferably 0.4-1 .6 mm 

23: 0.2-1 .6 mm, preferably 0.4-1 .2 mm 

24: 0.6-2.4 mm, preferably 0.8-1 .6 mm 

25: 1 .6-30 mm, preferably 5-20 mm 
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(71) 8ceCOK>3HM« HayWHO-WCCfleflOBaTB/lbCKMft 

w npoeitTHuft MHcrmyr TyronnaBKMx Meravifloa 
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(72) A.M.nwHOB, H.CKyqepeHKo. A.A.flanb- 

(56) naTeHT CUfA 

Ns 4247232, kji. 407-1 14. 1981." 

(54) PEJKyiHAH fl/JACTWHA * 

(57) Mcnonb3oaaHne: a MaumriocTpoeHMH a 
HMeHHo b MexaHoo6pa&oTK6, b TOKapHux pea* 
uax fl/rji a6pa6oTKM MarepMa/iOB. Pexvmaa 
nnacTHHa a a«fle MHororpaHHWKa coAep* MT 
nepe^Htoio * pacho/ioaceHHyw k mm nofl yr- 



Ueflbio M3o6peTeHMH *e/i»e-rc(i noButue- 
Hwe CTOflxocni pe*yutKx nnacTMH nyreM bw- 
nofl H eHvi» nepeAHeft noBepxnocrw hiacrotabi, 
oOecneMMaaioutea HeoSxcwiMyio npcwHOcrb 
paxytyero kiwi Ha MHcrpyweHTa eaaBHCKMoem 
or •emMMrtu AeflcTByomeB Harpy 3 Kn. 

3to AocTMraercii aa cweT roro, hto a pe*y- 
mefl rwacTMHe. BuncwweHHoft a B u A e mhoto- 
rpaHywca h wMetomea nepeAmow m 
pacno/ioxceHHyio tioa yrflow k h«« mahioio 
noeepxHocTO, peacymwe k P omkm, ynpoHH„io- 
myw «|>acKy. HatcnoHHyio k rwocicoCTw pacnono- 

XCHlfJI KP0M0K. M CTpyXKOHOMaiOUmo 

K3H3BKy, pacno/ioxeHHue no nepwaeTpy H a 
nepeAwei* noBepxHoc™. yn/ioTHmoma* <f>aciea 
BunoiiHeHa a suae rpex ysacxicoB. yro/i naxno- 
wa xoTopwx k fiflocKocTW pacncmox«sHMj» pexy- 



/iom aaAHioio noaepxHocTb. pe*yu,*,e kdomkm 
pacnonoxceHiisi pe*yupx kpomok, h ctpwkko/io- 

kZLv!T TPeX V 1 * 30 ™". MaxnoHa 
xoTopwx k ruiocxocTM pacno/itMceHw, pe*vtunx 

l 5 ^'"? 12, rfle * ~ ^ ™a 
xpoMxe. - yf{y) „ ait/10H8 cpeflHero _ 
» *aac«; n - yron HaKfl0Ha TpeTfcer ^ a . 
CTKa 4neRM: a - 3aflH itA yroir n/.ac™„u 



*W kpomok onpeAenaejcj, coorBercTBeHHo 

COOTHOtiieHWHMW ' " 

rAfi yi - yro/i HawiOHa nepaoro yMacTxa <t>a- 
ckm, npwieraiomero k paxcymei* xpowxe; 

n-yrofl HamioHa cpeAHero y^acTKa <ba- 

CKH (BTOpOTO); «f>a 

}b - yron HaxnoHa TpeTbero ynacTKar 
a - aaAHHft yrofl n/jacraH u. 
n PM 3tom tpgth« ywacxox ynpoMHuwiqeC* 
^^""^"eH Co/rtmea m W p M „ w , MeM nep- 
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Bbmo/iHeHMeynpowHsiiomeft $acKM b suae 
Tpex yqacTKOB no3sbAJieT noBucwb crofl- 
kocti> pexymeft fwacniHu aa cmst pacnpeae- 
neHwsi fle«CTByioimix b npouecce peaaMMs 
Harpy30K Ha nepeAHKJio nosepxHocTb npw 
o6ecneHeH«vi npoMHOCTH pettymero iaiwHa. 

CHMxeHMe fleftcTByromux Harpy3oic npw 
ogecneMeHMH npoiHOCTM pextymero wroxa a 
ps3/inHHbie M0M6HTU peaaHusi o6ecnemiBaeT-- 
ca e«no>iHeHneM ynacTKOB <J>acxii non coot-. 
BercTByiomnMM yrnaMW natc/iorta yi, y? w 
y3 « n^ocKocTw pacnonojKeHHJ! pexymwx xpo- 
mok. 3HaiCHHfl'yr)iOB y1.y2.ft onpeftene- 
hw axons p.M M6 nT2.fi bHUM nyTeM. YBeiiMMeHHe 
yr-na HaKflOHa nepaoroynacTka^acKn yi au- 

UJe +15* np^BOflMT K CHMWeHMlO npOMHDCTM 

pewymero wiwHa w-yBe/umeHviK* waHoca </t cxtf- 
/13 pexymei* kp'omkm MHCTpyMeHTa. yMeH.btije- 
H«e yraa yi Hwxe r5? npwBOAHt x 

yB6/l HM8HH 10 CW1 pe33HH* H ROBbltlieH HOMy M3- 

Hocy pekytuefl kpomkm. 

MaMeHeHMs oTHoureHMJi ya-yr + a b 
cropoHy yaentiHewHH yr/ia HaioioHa BToporo 
y4acirK3 <t>acxM .yi npuBOAtrr k noTepe npoM- 
hoctm peacymero ioimhs. a cropoHy yMeHbiye- 
hmsi >2 -K.noBwuieHMiocM/ipeaaHMJi, 

B «6owx cnynaax yBejwMMBaeTCfl mshcc 

MHCTpyMCHTa. MaMeHeHMB COOTHOUIBHUfl • 

_ 2yi 4-g 
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b cenaii co CMemeHKeM nepBoro m Tpeibero 
ysacTKa <|>acxM. Bonbuie 0.06 mm npoHCxoAm 
noTepn npOHHacTK pexymero xnnHa m yBe/in- 

•WBaeTCJl W3HOC HMCTpyMBMTa. 

npw tuupiiHe Tperbero ytgcTtca Bbtuie 0,2 
mm yxyAmaeT otbga « 3aenBaHMe erpyxxM, a 
Tawtce yeeflMMHBaeT cw/ibi peaaHWH. VMeHbUJe- 

HW6 UIMpMHbl 6tW»bU|e 0,04 MM tlpMBOAUT K 

noTepe npoMHocrw pexyuiero luiMHa, hto chm- 
xa«T oGutyio CTodKocTb MHcrpyMeHTa. ' 

B uenoM Bee aniMHWTeflbHbie npw3H3KH 
no3BpviaipT n.OBbrcMTb CToflicocTb pexymeti 

lUiaCTMBbl. 

Ha <|>wr. 1 - BWfl n/iacTUHbt. n/iaH; Ha <j>wr. 
id Z — ceneHwe A-A Ha <t>wr. 1 . 

Peacyman tiijacTOHa b bmab MHororpa hhm- 
Ka coAepjKMT nepfeAHioto 1 h pacno/ioxeHHym 
noA,yrno - M cr k nevt 3aAHtoio 2 nosepxHocTM, 
pextyuiMe kpomkm 3, ynpoHHaiotqyro 4>ac«y 4, 
20 Hax/iOHeMHyio k h/iockoctm pacno/ioxeHw* pe- 
• xytuwx xpoMox 3 » CTpyjKKOflOMatomyio xaHae- 
. icy .5, pacno/ip*eHH«e no nepiiMerpy na 
nepeyiHeiS nbsepxHOCTw 1. ynpoHHnibma» <f»a- 
cxa 4 BbinoflMeHa b bmab Tpex ysacTKoa, yron 
HaiwoHa kotopwx k rwocKocTM pacnofloxeHwj? 
peiKyiUMx kpomok 3 ofipeABJineTCsi cootb9tct- 

B6HHO CQDTHOUieH.VIJlMH 



a CTopony yse/nmeHHJ? yr/ia 30 
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HaK/iOHa TpeTberoyMacTKa<t>acKti . y3 npnao- 
Awt k noTepe npo4HOCTM pexyo^ero itniiHa m .. 

yxYAuiewnfOTenflooTBbAaM3 3o.Hbi pe3aHHn, b rAe yi - yro/i HSKnona nepBoro ywacTKa 6 ' 

CTopoHy yMeHbiij^HUB ya - k yBenwMaHwo' 35 *?CKM4.npMner8KJuteroicpej«yiAe»KpoMKe3; 



Cm pe33HM5l M.MHTeHCMBHOMyM3H0Cy.HHCTpy- 

M6HT3. UJvipMHa yHacTKQB ynpoiHjJKsiAeid $ac- 
km aaanctiT ot H3Hoca ha MHCTpyMSHTa no 
. aaAHew noaepxHocm m paccMMTUBaeTcn. no 
<f>opMyne C = ha • tg or, tas a - 3aAHMfl yro/i. 

IlJwpviHa Ci nepBoro y«acTica ^a'cKM orpa- 
HMM8Ha 0K0HM3HWM riepMOAa npwpa6oTKM mh- 
CTpyMeHta; KOTdpwP>. cocTaB7weTo6biMHb h3 - 
-0.2.-0,25 mm m paBHa Ci - 0,04-0,06 mm. 



yi- yron HaxnoHa cpeAHero ysacTKa 7 
$acxn3; 

Y3 - yroa HawoHa TpeTbero yqacTKa 8 
.<f>acicn3; 

; £!!-3aAHMSiyrovjnnacTi4Hbi. 
npti 3tom TpeTHw ynacToi: ynposHJifoiuePi 
<|j.ac.KM 4 BbinonHBH eo'n*iijE« uimpmhm.C. mgm 
nepabie ABa yqacTKa. 

napeflHawanoM pa66Ti*pe)Kymafl njiacTw- : 



UiupwHa Cz BTopo.ro ynacTxa $acKW 0 rpa- 45 wa xpenMtcw hs Aep*a*Ke pe3Ua {He noicaaa- 
hvmghs 0K6H43HHeM nepwoAa HopMa/tbHoro , ho), B Haiavie paSoTu Harpy3Ky 
M3Hoca nnacTMHbi - 0,45-0,55 mm w paawa. • • BoenpMHWMaeT nepaufl ytacTox ynpoHHmo- 
C 2 = 0 0.4-o.p&«M.; *acKw 4. B 3tot momcht (nepnoA npwpa- 

UJMpMHa C3 TpeTbero ysaCTKa <}>acKW- co- Coticm) Heo6xo«MMa» npoHHocTb nnacTwww 
CTaBnaeT 0,04-0,2 mm m Bw6npaeTCS a coot- 50 o6ecnwwBaeTCT BunoimeumM ynpo4Hfltowefi 
Be-rcTBiiw c 8eiiHHMMo« itpwTepMfl 3'aTyrweHHji (Jhjckm 4 hoa ywoM HawioHa yi k n/ioccocTM 
n/iacTWHu, KOToputt w* xcaponpoMHux MaTe- . pacniMOJftewMfl pe^ymiix koomok 3 B npeAenax 
pwanoa cocTasfljjBT h3 - 0.6-0.8 mm, a an* ot-5ao +16? «a uiMpwHeCi- 0,04-0.06 mm no 
KOHCTpyxuMOHHux CTanea hs --0,8-1 .5 mm. Mepe M3(Hoca nflacwHM ao3pacT8iOT cw^bt pe : 

npw tuMpMne Ci nepaoro ysacTica <r»acic M 55 3Q Hm m b paBory BcTynaer BTopofl wbctok 
0.04 MMrrpQHCxoAWT noTepa npovnocT M pe^ty- ynpoHMBtotuei* *acxw 4. npw 3tom nposMocTb 
men Knurta; Aanuiie 0,06 - yBe/iMMMeaioTcs pexymero K/in H a oBecneMMnaeTCJi BbirtoyiHe- 
cnnbipesaHv«rM>i3HOcanflacT4iHw, H DieM yrna HaxnoHa aroro ysacTKa. psbhum 

rtpw ujnpHHe.2-ro yqacTKa *acKM MeHbwe • ys =yi + a. Ha tUHpiwe (Jockm C2 - O 04-0 06 
0.04 mm npoMCXOAWT yBBTivweHMe cun peaaHMa mm. Korfla AeflcrayioiuMe Harpy3Kw Ha^MHaraT 
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3naHKTe/i!iHo yBe/>w>WBaTbca - aanano yMacnca 
noswuieHHoro M3noca - paSoTaer TpeTHfl ysa- 
ctok ynpoMHJUomeft $acKu 4. Ero npo»H0CTb 
oSecneMHBaeTcs Bbincw»HeMweM yr/ia HawioHa 

<$>acKH a npeflenax yj =*?^~ H3 m*- 
puHe 0,04-0,2 mm. 

Taxoe KOHCTpyKTMBHoe sunojiHeHue yn- 
pOMHnioiuefi <J)3ckk Ha pexymeft nnacTvwe no- 
3soiiKBT pauwoHa/ibHo pacn penenHTb 
AeflcTsytoiwe Karpy3»cw b npotiecce peaaHMs, 

CHMSHTb M3HOC CWM1M H nO/IOMKM nnaCTMHbl, II, 

T6M csmum yeenMMWTb ee o6ujyw ctoRxocti,. 

II p m m e p. /IpoBOflM/iMci. ncnbrraHnfl 
peauos c MaxaHHMecKMM KpeoneHMBM peacy- 
mwx njisrcTMH wa MaTepcta/ia BK1QQM, .Ha to- 
KapHOM CTSHK6 16*20. 

napaMerpw nnacTWHM rrpK o6pa6oTKe 
cn/iasa Ha Hwcefleaoft ochobo Mapxw 3M698 
onpeflenfl/iMct c/ieAytoutiiM oOpaaoM (npwMep 
4): ynpoMHslotna« <t>acica Bbino/iHn/iacb a amac 
Tpex Hatcno^Hbix yHapTKOB/yro/i HamoKa ne'p- 
aoro ynaCTica, .nptwerawiMero k pettyuieft 

KPOMKB 6bl7IB3»T pa&HMM +10°, T.e, ' yi - 

~+10°, ,3aflHMfl yron a -'12°. yrofl HatoioHa' 
cpeAHero ynacTKa 4>acKM onpeAe/itmcn ms co- 

OTHOUieHW . 

# -yt.+ a'+IO 0 + 12° - 22°. 
yran HaK/ioHa Tparkero ytacrKa $acicvi 



Pe3yflbTa™ aiccnepwMeHTa npMBefleHb; b 
•Ta6nwue. ■ • 

■ #ttji cpaBHeHMfl npvtMeHs/mcb cepvsttfiwe 
KOHCTpyKUMH rwacTMK no TOCT 190A?-R2 n. 
5 '11-14 c fiflocKaft nepeAHeft noeepxHoctbio n 
yrjioM y - 0°, n. 15 - pe3eu, acnauiet-'Kbta 
rwacTMHOfl c mwpwHoft <(>acKM Cj ^ 0,1 MM. 
nepeflHHM yrnoM <t>acxn y -.-7°yrnoM Kaxno- 
H3 CTpyjKKOOTBOflHOR K3H3BKH y*= 11°. 

10 Pe3y/ibTaTu wcnuraHMW noKaaami, «rro 
croAKOCTb macTHHw npeflnostceHHo^ kohct- 
pyKUMM b 3-3,5 paaa 60/ibiueno cpaBHewwo c 

6a30BbIM OCHeKTOM. 

OopMyna »3o6peTenH9 
15 Pe>Kytuaji n/iacTMHa b BWAe MHororpaHHvi- 
KacnepeAHeftMpacnonoxeHHoftnoAyrAOMK 
Heft aaAHeft noBepxHocTWMW m peacymwMw 
KpoMKaMH c ynpoHH*nomefl 4>3cko». Hax/io- 
HeHHoft k nnocKOCTH pacnonoKeHiin pexymwx" 
20 kpomok. nCTpyxKonoMaratuefl KawaBKOfl, ota- 
MMaiomaacd TeM.HTo. cuanbtonoBbiiueHun 

CTOflKOCTM 3a CWet 05eCn§MSHMSI npOMHOCTM 

pexymaro icnwHa. ynpoMBSfoiuas $3CKa bw- 
noAHBHa a bmab rpex ynacTKOB, yron HdK/iOHa 
25 KOTopux k nnocKOCTH pacnoyidjtceHiin pexy- 
u^wx kpomok oripeAejiaeTCB cooTBercTBeHHo: 

- 3* <yi ^ 15* yz =yi +a ; ys = (2 yt +a)/2, 

30 tab . yi ^- yron HgiaioHa rtepeoro yvacTKa 4a- 
ckm, npMyjerawuiero K'pexcyuteA kpomkb; 

Yz - y«"<"» HaKflDHa cpeAHero y«»acTKa 4>a- 
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y3 - yron HaK/ioHaTpeTfcero ynactKa <pa- 



npn 3tom uiMpwHa Kaxfloro yMacTKa <J>acKM 
cooTBeTCTBeHHopaBHa: C1 =0,04 mm, 02=0.05 

MM, C3 " 0,08 MM. " 

B ocTaiibHbjx cnyvaax pacMeT npo«3BO- 
An/ica aHa/ioraiHo. 



ckm; 

a- 3»ahw<S yro/J nflfiCTOHU, 
np« 3tom Tpew(» yMacroK ynpoMHnroaieft (pac- 
kw BbirtoflHeH 6o/ib«ie!» uimpmhm, neM nepewe 
40 ^ ea - ■ 
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COMBINED DECLARATION FOR PATENT APPLICATION AND POWER OF ATTORNEY (CONT'D) 
(Includes Reference to Provisional and PCT International Applications) 

^ : 



Attorney's Docket No. 
024444-954 



I hereby claim the benefit under Tide 35, United States Code, §120 of any United States applications(s) or PCT 
international applications) designating the United States of America that is/are listed below and, insofar as the subject 
matter of each of the claims of this application is not disclosed in that/those prior application(s) in the manner provided by 
the first paragraph of Title 35, United States Code, §112, I acknowledge the duty to disclose to the Office all information 
known to me to be material to the patentability as defined in Title 37, Code of Federal Regulations §1 .56, which became 
available between the filing date of the prior application^) and the national or PCT international filing date of this 
application: 


PRIOR U.S. APPLICATIONS OR PCT INTERNATIONAL APPLICATIONS DESIGNATING THE U.S. FOR BENEFIT UNDER 35 U.S.C. §120: 


U.S. APPLICATIONS 


STATUS (check one) 


U.S. APPLICATION NUMBER 


U.S. FILING DATE 




PENDING 


ABANDONED 
































PCT APPLICATIONS DESIGNATING THE U.S. 








, PCT APPLICATION NO. 


PCT FILING DATE 


U.S. APPLICATION NUMBERS 
ASSIGNED (if any) 








1 PCT/SEOO/00262 


10/02/2000 


09/913,508 




V 





























I hereby appoint the following attorneys and agent(s) to prosecute i 
and Trademark Office connected therewith and to file, prosecute a 
international applications directed to said invention: 



dd application and to transact all business in the Patent 
i to transact all business in connection with 



William L. Mathis 


17,337- 


Eric H. Weisblatt 


30,505 


Bruce T. Wieder 


33,815 


Robert S. Swecker 


19,-885- 


James W. Peterson 


26,057 


Todd R. Walters 


34,040. 


Platon N. Mandros 


22J24 


Teresa Stanek Rea 


30427 


Ronni S. Jillions 


31,979 


Benton S. Duffett, Jr. 




Robert E. Krebs 


25^885 


Harold R. Brown IE 


36,341 


Norman H. Stepno 


22,716 


William C. Rowland 


30,8.8a 


Allen R. Baum 


36,086 


Ronald L. Grudziecki 


24*970 


T. Gene Dillahunty 


25,423 


Brian P. O'Shaughnessy 


32.74X 


Frederick G. Michaud, Jr. 


26.003 


Patrick C. Keane 


32,-858 


Kenneth B. Leffler 


36,075- 


Alan E. Kopecki 


25.813 


B. Jefferson Boggs, Jr. 


32JL4A. 


Fred W. Hathaway 


32,236 


Regis E. Skitter 


26>99 


William H. Benz 


25,9.52 


Wendi L. Weinstein 


34,45,6 


Samuel C. Miller, III 


27,360 


Peter K. Skiff 


31,317 


Mary Ann Dillahunty^—— 


34,576 


Robert G. Mukai 


28,531 


Richard J. McGrath 


29,195 


mi riinn IK Hilt, 




George A. Hovanec, Jr. 


28,223 


Matthew L. Schneider 


32J14 




James A. LaBarre 


28J32 


Michael G. Savage 


3236-, 


/ 21839 




E. Joseph Gess 


islsio 


Gerald F. Swiss 


30,113 






R. Danny Huntington 


27*903 


Charles F. Wieland III 


33,Q?J5- 







Address all correspondence to: 



21839 

Address all telephone calls to: Alan E. Kopecki 



Ronald L. Grudziecki, Esq. 

Burns, Doane, Swecker & Mathis, L.L.P. 

P.O. Box 1404 

Alexandria, Virginia 22313-1404 



at (703) 836-6620. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements were made with the knowledge that willful false state- 
ments and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of the application or any patent issued thereon. 
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Attorney's Docket No. 
024444-954 




FULL NAME OF SOLE OR FIRST INVENTOR 
Joraen WIMAN 


' SIGNATURE/^ ( 


DATE 

. 2AAj -0/ 


RESIDENCE / 
Sandviken, SWEDEN 


CITIZENSHIP 
SWEDEN 


POST OFFICE ADDRESS 

3 £ K 

Kurrasbacken 1 1 , S-8 1 1 52 Sandviken. SWEDEN ^ 


FULL NAME OF SECOND JOINT INVENTOR, IF ANY 


SIGNATURE 


DATE 


RESIDENCE 


CITIZENSHIP 


POST OFFICE ADDRESS 


FULL NAME OF THIRD JOINT INVENTOR, IF ANY 


SIGNATURE 


DATE 


RESIDENCE 


CITIZENSHIP 


* ^POST OFFICE ADDRESS 


^ =| FULL NAME OF FOURTH JOINT INVENTOR, IF ANY 


SIGNATURE 


DATE 


, J RESIDENCE 


CITIZENSHIP 


fa J POST OFFICE ADDRESS 


'- _ FULL NAME OF FIFTH JOINT INVENTOR, IF ANY 


SIGNATURE 


DATE 


[ : RESIDENCE 


CITIZENSHIP 


f POST OFFICE ADDRESS 


FULL NAME OF SIXTH JOINT INVENTOR, IF ANY 


SIGNATURE 


DATE 


RESIDENCE 


CITIZENSHIP 


POST OFFICE ADDRESS 
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Attorney's Docket No. 
024444-954 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name; 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor 
(if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention 
entitled- 



CUTTING INSERT FOR TURNING 



the specification of which (check only one item below): 
O is attached hereto. 

was filed as United States application 

Number 

on 

and was amended 

on (if applicable). 

□ was filed as PCT international application 

Number PCT/SE00/00262 

on February 10, 2000 

and was amended 

on March 26, 2001 (if applicable). 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, 
as amended by any amendment referred to above. 

I acknowledge the duty to disclose to the Office all information known to me to be material to patentability as defined in 
Title 37, Code of Federal Regulations , § 1 . 56 . 

I hereby claim foreign priority benefits under Title 35, United States Code, §119 (a)-(e) of any foreign application(s) for 
patent or inventor's certificate or of any PCT international application(s) designating at least one country other than the 
United States of America listed below and have also identified below any foreign applications) for patent or inventor's 
certificate or any PCT international applications) designating at least one country other than the United States of America 
filed by me on the same subject matter having a filing date before that of the application(s) of which priority is claimed: 



PRIOR FOREIGN/PCT APPLICATION(S) AND ANY PRIORITY CLAIMS UNDER 35 U.S.C. §119: 



COUNTRY 
(if PCT, indicate "PCT") 


APPLICATION NUMBER 


DATE OF FILING 
(day, month, year) 


PRIORITY CLAIMED 
UNDER 35 U.S.C. §119 


SWEDEN 


9900528-2 


15/02/1999 


j/_Yes 


No 








_Yes 


No 








_Yes 


_No 








_Yes 


No 








-_Yes 


No 



I hereby claim the benefit under Title 35, United States Code § 119(e) of any United States provisional applications) listed 
below. 



(Application Number) (Filing Date) 



(Application Number) (Filing Date) 
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